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* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the circumference camera system which provides the scene 
camera around a user, and relates to the circumference camera system which provides the scene camera 
around a user based on an image pick with several cameras with which imaging directions differ especially. 
[0002]In detail, this invention relates to the circumference camera system which allocates two or more cameras 
on each constituent face of a polyhedron like a regular dodecahedron, and relates to the circumference camera 
system which can use efficiently the imaging region which each camera has especially. 
[0003] 

[Description of the Prior Art]The perimeter enclosure camera is known as a device which provides the scene 
camera around a user. This kind of circumference camera system installs a camera, for example in each of the 
constituent face of a polyhedron like a regular dodecahedron, and is constituted, in such a case, by connecting 
the image picks of each camera well, it can be alike and it can be provided as if it picturized the picture of the 
field far larger than the view of each camera with the single camera. 

[0004]As a use of the image pick by a circumference camera system, the picture display system which 
comprises HMD (head mount display) and HT (head tracker), for example is mentioned. Generally it has 
glasses-like structure, a sized display is allocated in the part equivalent to right-and-left each lens of glasses, 
and HMD is carried and used for a users head. HT is also attached to a users head and can pursue a motion of 
this head using the position and a posture detecting mechanism like a gyro sensor. According to the picture 
display system which combined HMD and HT, direct supply of the surrounding image corresponding to 
movement (namely, the direction of an eye line) of a head — a user shakes a head — can be carried out to a 
users both eyes. 

[0005]About HMD, it is indicated by JP,1 1-275605.A already transferred to these people, for example. When 
projecting an image on the LCD panel corresponding to each eye of right and left [ the video signal with which 
the field discrimination signal which changes for every field is not included ] according to the head mount display 
given in the gazette, The field discrimination control signals which change synchronizing with the synchronized 
signal of a video signal can be made to be able to generate, and these field discrimination control signals can 
generate the image which can carry out a corporal vision as changes by turns the video signal of the right and 
left projected on an LCD panel on either side. 

[0006]The monitoring instrument etc. which must reconnoiter the comparatively wide range from a 
predetermined setting position as other uses of a circumference camera are mentioned. 
[0007]About the circumference camera system which comprises forming a camera at a time on [ one ] each 
polygonal constituent face, it is indicated by the U.S. Pat. No. 5,023,725 specification and the patent No. 
5,703,604 specification, for example. The circumference camera system which comprises these United States 
patents using the regular dodecahedron (Dodecahedron) which comprises 12 right pentagons is indicated. 
[0008]As described above, the circumference camera system which consists of two or more cameras, By 



1 of 5 



7/9/2008 12:08 PM 



JP,200 1-203924, A [DETAILED DESCRIPTION] 



http://www4jpdljnpit.gojp/cgi-bin/tran_web_cgi_ejje7atw_u-htt.. 



connecting the boundaries of the image pick of an adjacent camera well, image processing which generates a 
picture as if it picturized the picture of the field far larger than the view of each camera with the single wide 
angle camera is performed. If a lens with a large angle of visibility is used, the camera can picturize a large area, 
but resolution falls and details are hard coming only for the part to be visible. On the other hand, according to 
the circumference camera system, a wide range image pick can be provided with high resolution. Lamination 
processing of an image pick is simplified, and also [ expedient ], as for the polyhedron for carrying each camera, 
it is preferred that it is a regular polyhedron which makes a regular polygon a constituent face. 
[0009]For example, it is indicated by the application-for-patent No. 1391 1 [ 2000 to ] specification already 
transferred to these people about the circumference camera which carries one camera at a time on each 
polygonal constituent face. The circumference camera currently indicated by the specification comprises two or 
more cameras arranged one set at a time on each field of the frame of the approximately regular-dodecahedron 
(Dodecahedron) shape which consists of a constituent face of 12 approximately right pentagons, and this frame 
(refer to drawing 1 ). 

[0010]Each camera is picturizing some fields which each takes charge of among circumference scenery, and the 
image pick covering a perimeter enclosure is obtained as a circumference camera. And the perimeter enclosure 
picture of one sheet is acquired by connecting the image picks of an adjacent camera one by one. However, a 
circumference camera cannot be assembled so that the projection center of each camera may be thoroughly in 
agreement. Then, when connecting image picks, in the case of the circumference camera system indicated by 
the specification, he loses the way piece and joint near a boundary between pictures, and is trying to generate 
smooth circumference scenery to it by adjusting dynamically the connecting location of the image picks which 
adjoin according to the distance of a photographic subject. 

[001 1]By the way, generally as for each camera which constitutes a circumference camera system, a CCD 
(Charge Coupled Device: charge coupled device) camera is used. CCD is an integrated circuit which allocates an 
MOS (Metal Oxide Semiconductor) type electrode like a chain, and is constituted. 

The image data which picturized the electric charge of the semiconductor surface from a certain electrode using 
the function transmitted to the following electrode one by one is outputted. 

[001 2]A CCD image sensor is manufactured as everyone knows using semiconductor process technique in this 
industry. For convenience' sake on a manufacturing process etc., various kinds of semiconductor devices 
including CCD are manufactured in the shape of an approximately rectangle (the semiconductor wafer after 
forming an electrode is broken up by dicing). In the case of CCD, the aspect ratio of a chip is formed according 
to it of output pictures, such as a CRT (Cathode Ray Tube) display, television, etc. which output an image 
pick-up result. 

[0013]On the other hand, in a regular polyhedron-shaped circumference camera system, the field area which the 
camera allocated in each constituent face takes charge of is similar to the shape of a constituent face. For 
example, in the case of the circumference camera system using the regular dodecahedron represented by U.S. 
Pat. No. 5,023,725 of point **, the field of each composition camera in its duty is a right pentagon of a 
constituent face and similar figures. 

[0014]In such a case, only the field of a right pentagon where each CCD camera is inscribed in this imaging 
region among the imaging regions which it originally has is used for the connection with other pictures, i.e., 
generation of a surrounding image. In other words, as shown in drawing 2 , the field (slash part shown by drawing 
2) which overflowed the inscribed positive pentagon among the imaging regions of rectangular shape is not used 
for generation of a surrounding image. That is, according to the circumference camera shown in drawing 1 . the 
capacity factor of a CCD image sensor is low. If this takes the unit price of each camera, etc. into consideration, 
it cannot but call it many very useless device designs. 
[0015] 

[Problem(s) to be Solved by the Invention]The purpose of this invention is to provide the outstanding 
circumference camera system which provides the scene camera around a user based on an image pick with 
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several cameras with which imaging directions differ. 

[0016]The further purpose of this invention is to provide the outstanding circumference camera system which 
allocates two or more cameras on each constituent face of a polyhedron like a regular dodecahedron. 
[0017]The further purpose of this invention is to provide the outstanding circumference camera system which 
can use efficiently the imaging region which each camera has. 
[0018] 

[Means for Solving the Problem]This invention is made in consideration of an aforementioned problem, and the 
1st side is a circumference camera possessing a polyhedron frame which consists of two or more constituent 
faces of an approximately quadrilateral, and two or more cameras carried every one set each on at least two or 
more constituent faces. 

[001 9]In a circumference camera concerning the 1st side of this invention, each constituent face of said 
polyhedron frame may be an approximately right quadrilateral, for example. Said polyhedron frame itself may be 
an abbreviated regular polyhedron. 

[0020]Said polyhedron frame may be an abbreviated regular dodecahedron (Rhombic Dodecahedron) which 
comprises an approximately parallelogram of 12 pieces. 

[0021]Each camera carried in said constituent face can consist of image sensors which have an imaging region 

of an approximately quadrilateral like CCD (Charge Coupled Device: charge coupled device). 

[0022]The 2nd side of this invention possesses a polyhedron frame which consists of two or more constituent 

faces, and two or more cameras carried every one set each on at least two or more constituent faces, and said 

constituent face is a circumference camera having shape similar to an imaging region of said camera. 

[0023]The 3rd side of this invention is a circumference camera possessing a polyhedron frame which consists of 

two or more constituent faces of an approximately N square shape, and two or more cameras with an imaging 

region of an approximately N square shape carried every one set each on at least two or more constituent 

faces. 

[0024] 

[Function]Although this invention is a circumference camera system which allocates two or more cameras on 
each constituent face of a polyhedron like a regular dodecahedron, it is provided with the structure to which the 
contour shape of the imaging region of each camera and the shape of each polygonal constituent face were 
made similar. 

[0025]Such a circumference camera system is realized by adopting a polyhedron with the constituent face 
which made the CCD image sensor of the camera shape similar to the right pentagon which is a constituent face 
of a regular dodecahedron, for example, manufactured or was similar to the design and the rectangle which is 
the shape of a general CCD image sensor. 

[0026]Among these, the former is conjectured that mounting is difficult from the restrictions on semiconductor 
process technique (the semiconductor wafer after forming an electrode is broken up by dicing). On the other 
hand, the latter is adopting the polyhedron (preferably regular polyhedron) which comprises two or more 
four-side types, and is mounted comparatively easily. 

[0027]For example, the regular dodecahedron (Rhombic Dodecahedron) which comprises 12 lozenges instead of 
a right pentagon is known for the field of geometry. Rhombic Dodecahedron is illustrated in drawing 3 . This type 
of regular dodecahedron is fully utilizable as a frame for assembling the circumference camera system 
concerning this invention. 

[0028]When Rhombic Dodecahedron is used as a frame of a circumference camera, the field which the camera 
carried on each constituent face takes charge of serves as a constituent face and a parallelogram of similar 
figures. 

[0029]In such a case, only the field of the parallelogram inscribed in this imaging region among the imaging 
regions of each camera is used for the connection with other pictures, i.e., generation of a surrounding image. In 
other words, as shown in drawing 4 , the field which overflowed the inscribed parallelogram among the imaging 
regions of rectangular shape is not used (slash part shown by drawing 4 ). Probably, this invention of it being far 
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high will be more quite obvious in the capacity factor of a CCD image sensor, when this is compared with 
drawing 2 . 

[0030]The purpose, the feature, and advantage of further others of this invention will become clear [ rather than 
] by detailed explanation based on the example and the drawing to attach of this invention mentioned later. 
[0031] 

[Embodiment of the Invention]Hereafter, the example of this invention is explained in detail, referring to 
drawings. 

[0032]The appearance of the circumference camera 1 concerning one embodiment of this invention is shown in 
drawing 5 . As shown in the figure, the circumference camera 1 comprises two or more cameras 10A and 10B 
and 10C — which were arranged one set at a time on each field of the frame 5 of the approximately 
regular-dodecahedron (Rhombic Dodecahedron) shape which consists of a constituent face of the approximately 
right quadrilateral of 12 pieces, and this frame 5. 

[0033]Each camera 10A — is a pinhole type camera with a projection center. 

For example, the CCD (Charge Coupleddevice: charge coupled device) camera which built the micro lens into 
the element surface may be used. 

CCD is an integrated circuit constituted by allocating an MOS (MetalOxide Semiconductor) type electrode like a 
chain here, The image data which picturized the electric charge of the semiconductor surface from a certain 
electrode using the function transmitted to the following electrode one by one is outputted. 
[0034]It is each camera 10A by carrying out an imaging direction outward and installing each camera 10A — on 
the frame 5 of a regular dodecahedron. — Within the frame 5, a projection center approaches and is arranged. 
However, it is unreal that all the projection centers are abbreviated-in agreement according to problems, such 
as capacity of each camera and assembling precision. 

[0035]It is necessary to arrange the camera 10 on [ no ] the constituent faces of the frame 5. For example, the 
constituent face equivalent to the bottom of the frame 5 is reserved for the plinth 15. From the plinth 15, the 
cables for carrying out the external output of the image pick data based on each camera 10A — are connected. 
[0036]The composition of the data processing system 50 for processing two or more image picks twisted to the 
circumference camera 1 is typically shown in drawing 6 . As shown in the figure, the data processing system 50 is 
video recording and reproducing device 51 and video capture equipped 52, and comprises the computer systems 
53. 

[0037]The video recording and reproducing device 51 can carry out analog recording of each camera 10A which 
constitutes the circumference camera 1, and the image pick which 10B — outputs on recording media, such as 
magnetic tape, a magnetic disk, an optical disc. 

[0038]Each cameras 10A and 1 0B' with which the video capture device 52 was accumulated in the video 
recording and reproducing device 51 — While carrying out the analog to digital of the image pick, predetermined 
formatting processing can be performed as computer data. Generally, the video capture device 52 comprises a 
so-called form of an "adapter card", and can be equipped with and used for the expansion slot on the mother 
board of a computer. 

[0039]The computer systems 53 perform connection processing of each camera 10A and the image picks of 
10B — which adjoin in response to supply of an image pick from the video capture device 52. 
[0040]The computer systems of marketing called a workstation (WS) or a personal computer (PC), for example 
may be sufficient as the computer systems 53. 

[0041 ]The computer systems 53 can generate the scene camera of the abbreviated perimeter enclosure 
surrounding the circumference camera 1 by repeating connection processing of each camera 10A and the image 
pick supplied from 10B — . Such a perimeter enclosure picture is accumulated in the local disk on the computer 
systems 53, and it is begun suitably to read it, for example, and it can be shown on a display screen. Such a 
perimeter enclosure picture can be supplied to the picture display system (refer to the column of [Description of 
the Prior Art]) which comprises HMD (head mount display) and HT (head tracker). Or the generated perimeter 
enclosure picture can also be used as far-reaching monitor images by a monitoring instrument. However, since 



4 of 5 



7/9/2008 12:08 PM 



JP,2001-203924,A [DETAILED DESCRIPTION] http://www4JpdIMnpit.gojp/cgi-bin/tran_web_cgi_ejje?atw_u=htt... 

the connection processing of a contiguity picture itself does not relate to the gist of this invention directly, it is 
not explained any more in this specification. 

[0042]Although not illustrated to drawing 4 . the computer systems 53, By equipping a Network Interface Card, it 
can connect with LAN (Local Area Network), such as Ethernet and Bluetooth, and other host systems and 
two-way communication can be performed. Gateway connection of the LAN may be made at a wide area 
network still like the Internet. In such a case, it is also possible for the computer systems 53 to work as a 
website, and to be the Internet course and to carry out distribution service of the perimeter enclosure picture 
generated in the data processing system 50 the charge or for nothing. 

[0043]An example of the computer systems 53 is the PC/AT (Personal Computer/ Advanced Technology) 

compatible machine or its succeeding machine of U.S. IBM. 

It is based on OADG (PC Open Architecture Developers Group) specification. 

[0044]Each camera 10A which constitutes the circumference camera 1 concerning this example, and 10B — can 
picturize the field which each takes charge of among the surrounding scenery, and can supply it as some 
surrounding images. 

[0045]The imaging region which each camera 10A — distributed and arranged on the polyhedron frame 5 takes 
charge of becomes the contour shape and similar figures of the constituent face in which self was carried. Like 
this example, when Rhombic Dodecahedron is used as a frame of a circumference camera (refer to drawing 5 ). 
the field which the camera carried on each constituent face takes charge of serves as a constituent face and a 
parallelogram of similar figures. 

[0046]In such a case, only the field of the parallelogram inscribed in this imaging region among the imaging 
regions of each camera is used for the connection with other pictures, i.e., generation of a surrounding image. In 
other words, as shown in drawing 4 . the field which overflowed the inscribed parallelogram among the imaging 
regions of rectangular shape is not used (slash part shown by drawing 4 ). 

[0047]Probably, the circumference camera 1 concerning this invention of it being far high will be more quite 
obvious in the capacity factor of a CCD image sensor, when this is compared with drawing 2 concerning 
conventional technology. 

[0048][Supplement] It has explained in detail about this invention, referring to a specific example above. 
However, it is obvious that a person skilled in the art can accomplish correction and substitution of this example 
in the range which does not deviate from the gist of this invention. That is, with the gestalt of illustration, this 
invention has been indicated and it should not be interpreted restrictively. In order to judge the gist of this 
invention, the column of the claim indicated at the beginning should be taken into consideration. 
[0049] 

[Effect of the InventionjAs a full account was given above, according to this invention, the outstanding 
circumference camera system which provides the scene camera around a user based on an image pick with 
several cameras with which imaging directions differ can be provided. 

[0050]According to this invention, the outstanding circumference camera system which allocates two or more 
cameras on each constituent face of a polyhedron like a regular dodecahedron can be provided. 
[0051]According to this invention, the outstanding circumference camera system which can use efficiently the 
imaging region which each camera has can be provided. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
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1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing typically the appearance composition of the circumference camera 
(conventional example) which used the regular dodecahedron as a frame. 

fDrawing 2] It is a figure (conventional example) showing typically signs that the field of a right pentagon is 
picturized with the camera which consists of an image sensor of rectangular shape. 
fDrawing 3] It is a figure showing the regular dodecahedron (Rhombic Dodecahedron) which comprises a 
parallelogram of 12 pieces. 

fDrawing 4l lt is a figure (this invention) showing typically signs that the field of a parallelogram is picturized with 
the camera which consists of an image sensor of rectangular shape. 

fDrawing Si lt is a figure describing the appearance of the circumference camera 1 (this example) constituted by 
allocating one camera on [ each ] each constituent face of the regular dodecahedron (Rhombic Dodecahedron) 
which comprises a parallelogram of 12 pieces. 

fDrawing 6] It is a figure showing typically the composition of the data processing system 50 (this example) for 

processing two or more image picks twisted to the circumference camera 1 . 

[Description of Notations] 

1 — Circumference camera 

5 — Frame 

10 — CCD camera 

15 — Plinth 

50 — Data processing system 

51 — Video recording and reproducing device 

52 — Video capture device 

53 — Computer systems 
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DRAWINGS 



fDrawing 11 




fDrawing 21 
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fDrawing 31 
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CLAIMS 



[Claim(s)] 

[Claim 1]A circumference camera comprising: 

A polyhedron frame which consists of two or more constituent faces of an approximately quadrilateral. 
Two or more cameras carried every one set each on at least two or more constituent faces. 

[Claim 2]The circumference camera according to claim 1, wherein each constituent face of said polyhedron 
frame is an approximately right quadrilateral. 

[Claim 3]The circumference camera according to claim 1, wherein said polyhedron frame is an abbreviated 
regular polyhedron. 

[Claim 4]The circumference camera according to claim 1, wherein said polyhedron frame is an abbreviated 
regular dodecahedron (Rhombic Dodecahedron) which comprises an approximately parallelogram of 12 pieces. 
[Claim 5]The circumference camera according to claim 1, wherein each of said camera has an imaging region of 
an approximately quadrilateral. 
[Claim 6]A circumference camera comprising: 

A polyhedron frame which consists of two or more constituent faces. 

Shape possessing two or more cameras carried every one set each on at least two or more constituent faces 
where said constituent face is similar to an imaging region of said camera. 

[Claim 7]A circumference camera comprising: 

A polyhedron frame which consists of two or more constituent faces of an approximately N square shape. 
Two or more cameras with an imaging region of an approximately N square shape carried every one set each on 
at least two or more constituent faces. 
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